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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 
Claim Rejections - 35 (JSC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim1-12, 13-26 and 27-43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Botez et al. (5727013). 

3. In regards to claim 1 , Botez et al. disclose in Figs. 8-14, a surface emitting 
semiconductor laser Fig. [10, 60] which comprises (a) a semiconductor substrate 70 an 
active region 61 at which light emission occurs, upper and lower cladding layers 32 and 
33 surrounding the active region layer 61, upper and lower edge faces 72 and 75; an 
edge face 72 which has high reflectivity and the other face 75 with low reflectivity; 
electrodes 68 and 74 by which voltage can be applied across the substrate 70. (b) A 
distributed feedback grating col. 2, lines 46-59 incorporated with the structure which 
comprises periodic alternating grating elements col. 2, lines 46-59 to provide optical 
feedback as a second order grating col. 2, lines 46-59 for a selected effective 
wavelength col. 8, lines 9-17 of light generated from the active region 61. The grating 
has a selected phase shift col.2, lines 11-21 with respect to the high reflectivity edge 
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face 72 and positioned to act upon the light that is generated in the active region 61 
which produces a lasing action of light emission from at least one of the upper and 
lower faces 72 and 75 of the semiconductor laser. 

4. In regards to claim 2, Botez et al disclose that the grating is formed of alternating 
reflective and transmissive elements 79 and 81. 

5. In regards to claim 3, Botez et al disclose that the reflective grating elements are 
formed of gold. See col. 7, lines 53-68 

6. In regards to claim 4, Botez et al disclose that the gold (Au) elements in the 
grating is separated by air. See col. 7, lines 53-68. 

7. In regards to claim 5, Botez et al disclose that the semiconductor laser includes 
means 63 and 62 for confining the current from the electrodes 71 and 74 to a stripe 
region 76. 

8. In regards to claim 6, Botez et al disclose that the electrodes 68 and 74 are 
formed on the upper 72 and lower 75 faces of the semiconductor laser and the upper 
electrode 68 is formed on the cap layer 68 to define an active stripe width col. 7, lines 
53-67 and col. 8, lines 1-10 in the active region layer 61 at which light emission occurs. 

9. In regards to claim 7, Botez et al disclose that the active region layer 61 is 
formed of InGaAsP confinement layers at least one InGaAs quantum well 61 layer 
between the InGaAsP confinement layers and the lower and upper cladding layers are 
formed of n-type InGaP and p-type InGaP respectively and the substrate is formed of 
GaAs S e col. 8, lines 40-55 
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1 0. In regards to claim 8, Botez et al disclose that the active region 61 has multiple 
quantum wells defined by layers of InGaAs separated by InGaAsP confinement layers. 
See col. 7, lines 19-33. 

11. In regards to claim 9, Botez et al disclose the semiconductor laser 90 includes a 
cap layer 68 of p-type GaAs over the upper cladding layer wherein the grating 

Fig. [9, 47] is formed on the cap layer 68. 

12. In regards to claim 10, Botez et al does not teach that one of the edge face has 
fully reflective coating thereon and the other edge face has an antireflective coating 
thereon. Edge emitters are well known in the art to have one end face highly reflectively 
coated and the other end face coated with antireflective material to separate the weaker 
laser beam from the stronger beam that are emitted in the vertical direction. 

1 3. In regards to claim 1 1 , Botez et al disclose that the spacing between the highly 
reflective edge face 72 and the adjacent metal grating element correspond to a grating 
phase shift value in the range of 10-80 degrees. See col. 5, lines 1-8. 

14. In regards to claim 12, Botez et al disclose that the one of the electrodes is 
formed on the lower face 75 and has a window opening formed therein to permit light 
emission therethrough. Col. 8, lines 59-68. 

15. In regards to claim 13, Botez et al. disclose in Figs. 8-14, a surface emitting 
semiconductor laser Fig. [10, 60] which comprises (a) a semiconductor substrate 70 an 
structure on the substrate 70 including a layer with an active region 61 at which light 
emission occurs, upper and lower cladding layers 32 and 33 surrounding the active 
region layer 61, upper and lower edge faces 72 and 75; an edge face 72 which has high 
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reflectivity and the other face 75 with low reflectivity; electrodes 68 and 74 by which 
voltage can be applied across the substrate 70. (b) A distributed feedback grating col. 
2, lines 46-59 incorporated with the structure which comprises periodic alternating 
grating elements col. 2, lines 46-59 to provide optical feedback as a second order 
grating col. 2, lines 46-59 for a selected effective wavelength col. 8, lines 9-17 of light 
generated from the active region 61. The grating has spacing between adjacent grating 
elements at a position intermediate to the edge faces that corresponds to a selected 
phase shift in the grating, and positioned to act upon the light that is generated in the 
active region 61 to produce a lasing action of light emission from at least one of the 
upper and lower faces 72 and 75 of the semiconductor laser. 

1 6. In regards to claim 1 4, Botez et al disclose that the grating is formed of 
alternating reflective elements and transmissive elements. See claim 2. 

17. In regards to claim 1 5, Botez et al disclose that the reflective grating elements 
are formed of gold. See claim 3. 

18. In regards to claim 16, Botez et al disclose that the gold elements in the grating 
are separated by air. See claim 4. 

19. In regards to claim 17, Botez et al disclose that the semiconductor laser includes 
a means for confining the current from the electrodes to a stripe region. See claim 5. 

20. In regards to claim 1 8, Botez et al disclose that the electrodes are formed on the 
upper and lower faces of the semiconductor laser and the upper electrode is formed on 
a cap layer to define an active stripe width in the active region layer at which light 
emission occurs. S e claim 6. 
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21 . In regards to claim 19, Botez et al disclose that the active region layer is formed 
of InGaAs confinement layers and at least one InGaAs quantum well layer between the 
InGaAsP confinement layers, and the lower and upper cladding layer are formed of 

n-type InGaP and P-type InGap respectively, and the substrate is formed of GaAs, 

See claim 7. 

22. In regards to claim 20, that the active region layer has multiple quantum wells 
defined by layers of InGaAs separated by InGaAsP confinement layers. See claim 8. 
21 . In regards to claim 21 , that the semiconductor layer includes a cap layer of p- 
type GaAs over the upper cladding layer and such that the grating is formed on the cap 
layer. See claim 9. 

23. In regards to claim 22, Botez et al does not teach that one of the edge faces is 
fully reflectively coated and the other edge face has an antifeflective coating thereon. 
Edge emitters are well known in the art to have one end face highly reflectively coated 
and the other end face coated with antireflective material to separate the weaker laser 
beam from the stronger beam that are emitted in the vertical direction. 

24. In regards to claim 23, Botez et al disclose that the spacing between adjacent 
grating elements is in the middle of the grating. See col. 3, lines 4-14. 

25. In regards to claim 24, Botez et al disclose that the spacing in the grating 
corresponds to a grating phase shift of about 180 degrees. See col. 5, lines 1-8. 

26. In regards to claim 25, Botez et al disclose that one of the electrodes is formed 
on the lower face 75 and has a window opening formed which permits the passage of 
light, s col. 8, lin s 59-68. 
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27. In regards to claim 26, Botez et al disclose that the spacing in the grating 
corresponds to a grating phase shift of about 180 degrees. See col. 5, lines 1-8. 

28. In regards to claim 27, Botez et al. disclose in Figs. 8-14, a surface emitting 
semiconductor laser Fig. [10, 60] which comprises (a) a semiconductor substrate 70 a 
structure on the substrate, an active region 61 at which light emission occurs, upper and 
lower cladding layers 32 and 33 surrounding the active region layer 61, upper and lower 
edge faces 72 and 75; an edge face 72 and electrodes 68 and 74 by which voltage can 
be applied across the structure and substrate 70. (b) A distributed feedback grating col. 
2, lines 46-59 incorporated with the structure which comprises periodic alternating 
grating elements col. 2, lines 46-59 to provide optical feedback as a second order 
grating col. 2, lines 46-59 for a selected effective wavelength col. 8, lines 9-17 of light 
generated from the active region 61. The grating has spacing between adjacent grating 
elements at position intermediate to the edge faces that corresponds to a selected 
phase shift in the grating col.2, lines 11-21 and positioned to act upon the light that is 
generated in the active region 61 to produce lasing action of light emission from at least 
one of the upper and lower faces 72 and 75 of the semiconductor laser, (c) passive 
distributed Bragg reflector grating to reflect light back to the distributed feedback 
grating. 

29. In regards to claim 28, Botez et al disclose that the grating is formed of 
alternating reflective and transmissive elements 79 and 81. 

30. In regards to claim 29, Botez et al disclose that the reflective grating elements 
are formed of gold. Se col. 7, lin s 53-68 
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31 . in regards to claim 30, Botez t al disclose that the gold (Au) elements in the 
grating is separated by air. See col. 7, lines 53-68. 

32. In regards to claim 31 , Botez et al disclose that the semiconductor laser includes 
means 63 and 62 for confining the current from the electrodes 71 and 74 to a stripe 
region 76. 

33. in regards to claim 32, Botez et al disclose that the electrodes 68 and 74 are 
formed on the upper 72 and lower 75 faces of the semiconductor laser and the upper 
electrode 68 is formed on the cap layer 68 to define an active stripe width col. 7, lines 
53-67 and col. 8, lines 1-10 in the active region layer 61 at which light emission occurs. 

34. In regards to claim 33, Botez et al disclose that the active region layer 61 is 
formed of InGaAsP confinement layers and at least one n-GaAs quantum well layer 61 
between the InGaAsP confinement layers and the lower and upper cladding layers 65 
and 67 are formed of n-type InGaP and p-type InGaP respectively and the substrate 70 
is formed of GaAs. 

35. In regards to claim 34, Botez et al disclose that the active region layer 61 has 
multiple quantum wells defined by layers of InGaAs separated by InGaAsP confinement 
layers. See col. 7, lines 19-33. 

36. In regards to claim 35, Botez et al disclose the semiconductor laser 90 includes 
a cap layer 68 of p-type GaAs over the upper cladding layer wherein the grating 

Fig. [9, 47] is formed on the cap layer 68. 

37 . in regards to claim 36, Botez et al does not teach that the edge faces are formed 
to be antireflective. It would have been obvious matter of design choice to make the 
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edge faces antireflective since applicant has not disclosed that by providing 
antireflective material on both end facet will solve a stated problem or for a particular 
purpose. 

38. In regards to claim 37, Botez et al disclose that the spacing is in the middle of the 
grating. See col. 3, lines 4-14. 

39. In regards to claims 38 and 43, Botez et al disclose that the spacing in the 
grating corresponds to a grating phase shift of about 180 degrees. 

See col. 5, lines 1-7 

40. In regards to claim 39, Botez et al disclose that the distributed Bragg reflector 
gratings are first order gratings. See col. 2, lines 21-33. 

41 . In regards to claim 40, Botez et al disclose that the distributed Bragg reflector 
gratings are second order gratings. See col. 2, lines 46-59 

42. In regards to claim 41 , Botez et al disclose that the semiconductor laser includes 
an insulating layer over the distributed Bragg reflector gratings to inhibit current flow 
through these grating. See col. 9, lines 1-10 

43. In regards to claim 42, Botez et al disclose that one of the electrodes is formed 
on the lower face 75 and has a window opening formed therein to permit light emission 
therethrough. See col. 8, lines 59-68. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cecil B. Harmon whose telephone number is 703-306- 
0247. The examiner can normally be reached on 8am-4pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Dzierzynski can be reached on 703-308-4782. The fax phone 
numbers for the organization where this application or proceeding is assigned are 703- 
308-7722 for regular communications and 703-308-0956 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



CBH 

November 9, 2001 



James W. Davie 
Primary Examiner 



